The Sindu coastal dunefield is located in west Korean Peninsula (36°50ʹ33.81ʺ N, 126°11ʹ37.85ʺ E; Fig. 1a ). The foredune ridge is adjacent to the beach and is dominated by Elymus mollis, which is a typical grassy dune species in northeastern Asia, and a shrub species Vitex rotundifolia. The second dune lies in the landward part of Sindu and is characterized by the presence of woody individuals of Robinia pseudoaccacia and an invasive plant Phytolacca americana. The interdune depression is subjected to the concentration of groundwater flows from the surrounding dune ridges; hence, this swale experiences frequent submergence in freshwater during wet summer seasons. 
In each of the 126 grids (20 m × 20 m; Fig. 1b ), five smaller square quadrats were systematically established (Fig. 1c ) and the percent cover was recorded of each plant species present in each quadrat. The size of quadrats was 1 m × 1 m when there were no woody individuals and 2 m × 2 m when any of them was present. Cover data from the five quadrats were then averaged to represent the grid as a whole. Species nomenclature followed Lee (1996) . Subsurface soil samples also collected (approximately 1 kg at 15-20 cm depth) in the middle of each grid. Soil properties analyzed included soil moisture (%), find sand (%), organic matter (%), soil pH, electrical conductivity (mS cm -1 ), nitrate (NO3 -) (mg kg -1 ), total phosphorus (mg kg -1 ), and exchangeable Na + , Mg 2+ , Ca 2+ , K + (mg kg -1 ). See Kim et al. (2008) for more detailed information of analytic procedures. Using a total station (Sokkia SET5FS), horizontal (x, y) and vertical (z) coordinates of 1383 surface points were acquired across the study plot. Then, Surfer® 7.0 (Golden Software Inc.) was used to perform semivariogram analysis and to create a digital elevation model (DEM).
Agricultural Field
The Ellis dataset was collected on a farm field (56.7 ha) in Shelby County, Kentucky located in the Outer Bluegrass physiograpic region of Kentucky (38°1ʺ N, 85°27ʺ W; Fig. 2 ). Soil samples were obtained at points on a 30.5-m grid (N = 588). At each grid point, five sub-samples (one at the grid point and four within a 7-m radius) were obtained using a 2.1-cmdiameter core to a depth of 20 cm, and these samples were combined to form a composite at each grid point. The soils were dried at 25° C and ground to pass a 2mm sieve. Standard soil analyses were conducted at the Department of Regulatory Services at the University of Kentucky including pH (1:1 soil water mixture), BpH (Shoemaker-Mc-Lean-Pratt (SMP), P, K, Ca, and Mg (Mehlich III extractable), and soil organic matter using a carbon analyzer. The forest data set was acquired at the Big Everidge Hollow (BEH), a 52 ha watershed within the Lilley Cornett Woods Appalachian Research Station (37°05ʺ N, 83°00ʺW, Roxana Quadrangle; Fig. 3 ) on the Cumberland Plateau, in southeastern Kentucky (McEwan and Muller, 2011) . Muller (1982) employed a random sampling scheme stratified by elevation to establish 80 permanent circular plots, 0.04 ha in size on the horizontal plane throughout the BEH watershed, which is U-shaped and opens to the east. Woody species inventories of stems greater than 2.5cm diameter at breast height were conducted in 1979 , 1989 , 1999 , and 2010 (Muller, 1982 McEwan and Muller, 2006) . McEwan et al. (2000) established four 1 m 2 subplots within each of these permanent plots (N = 320) to assess ground-layer vegetation. Subplot centers were established at 90° intervals, around the overstory center stake at a distance that was equal to the radius of a circle bisecting the area of the overstory plot. The first subplot was located 45° to the right of uphill, and the rest were equally spaced around the plot center. The combined area of the four herb-layer subplots measured 1/100th of the overstory plot area (0.0004 ha/plot or 1 m 2 per subplot). For the present study, only herbaceous species (i.e., cryptophytes; Raunkiaer, 1934) were considered. Botanical nomenclature follows Jones (2005) and voucher specimens were deposited into the University of Kentucky Herbarium. Muller (1982) examined elevation and slope aspect on each of the plots. Elevation has since been verified using GPS technology. For the purposes of analysis, slope aspect data were converted using the Beers transformation (Beers et al., 1966) , which rescaled the original 360° observations to a scale representing dryness where a value of 2 is for northeast facing slopes that are assumed to receive the least sunlight (are more mesic) and a value of 0 to southwest facing slopes (assumed to be the most xeric plots). All other aspects were linearly interpolated between these two (Beers et al., 1966) . We also assessed soil chemistry through composite soil samples consisting of 16 pooled samples per overstory plot (80 total samples; collected in June of 2001). Samples were collected in the mineral soil with a 2.5 cm tube sampler to a depth of 2.5 cm, starting just below the Ao layer. Samples were homogenized and then a subsample was analyzed for plant available nitrogen (NH4 + , NO3 -) on a Bran-Luebbe autoanalyzer following KCl extraction. Mehlich III-extractable P, K, Ca, Mg, and Mn were analyzed on an inductivelycoupled plasma spectrometer. Cation exchange capacity and base saturation were determined via ammonium saturation followed by analysis with an ammonium ion-selective electrode. To evaluate the understory light environment, hemispherical digital canopy images were collected at each permanent plot center. Digital images were collected with a Nikon Cool-Pix 950 digital camera equipped with a Nikon FC-E8 183° "fisheye" converter, with the lens positioned 1 meter above the ground. We used "% canopy openness" in the Gap Light Analyzer image processing software (Frazer et al., 1999) , as the measure of understory light conditions because it incorporates influences on light availability from both canopy vegetation and topography.
Temperate Forest II (Novohradské Mts., Czech Republic)
Research took place in Žofínský Prales National Nature reserve -the fourth oldest,continuously protected reserve in Europe and the first site of global research network SIGEO (Smithsonian Institution Global Earth Observatories) in continental Europe. The forest has never been exploited, and strict protection was already declared in 1838 (deadwood haulage until 1882).
Gentle northwestern slopes predominate in Žofínský Prales. Bedrock is almost homogenous and consists of finely to medium-grainy porphyritic and biotite granite. Annual average rainfall is 917 mm. The wettest month is June with an average rainfall of 135 mm. Annual average temperature is 4.3 °C. The reserve is drained by several smaller streams to the Tisový stream, which flows around part of the reserve (Fig. 4) , continuing towards the river Černá. Plant communities can be classified in Galio odorati-Fagetum (most frequent), Mercuriali perennis-Fagetum, Calamagrostio villosae-Fagetum, and Luzulo-Fagetum. Spring-area plant communities can be classified as the alliance Caricion remotae or as the association EquisetoPiceetum. Beech (Fagus sylvatica L.) predominated in forest (62% of volume of living trees all diameter classes, followed by spruce (Picea abies (L.) Karsten, 34%). Fir (Abies alba Mill.) represented 3% of standing volume and the remaining tree species together represented 1% of standing volume (e.g., Ulmus spp., Acer spp.).
The soil survey was related to currently undisturbed sites (e.g., by tree-throw). Within each plot, 5 soil profiles were morphologically evaluated in detail and sampled (Šamonil et al., 2011; Fig. 4) . Mixed soil samples were taken from A (5 cm depth) and B horizons (30 cm depth) within each plot. Samples were subject to the following analyses: oxidizable C -determined spectrophotometrically after oxidation by H2SO4 + K2Cr2O7 according to Anonymous (1995) ; exchange soil reaction (pH-KCl) -0.2 M KCl; exchangeable cations, exchangeable acidity (Al+H) and effective cation exchange capacity (CEC) -all according to Gillman (Gillman, 1979; Gillman and Sumpter, 1986 ; BaCl2-compulsive exchange procedure, native pH); the content of Fe, Al and Mn forms by simple extraction methods (see details in Šamonil et al., 2010) . Overall, there was model improvement after including SAC in spatially-invariant ordinary least squares (OLS), as indicated by observed and predicted distributions of soil moisture content, residual maps, and associated root mean square errors (RMSE) in the Sindu coastal dunefield (see the figure above). The non-spatial OLS yielded many more mis-predicted cells (20 m × 20 m) (i.e., showing over-or underestimated soil moisture content) than the model incorporating spatial eigenvector mapping (OLS+SEVM). Also, the OLS produced a higher rootmean-square-error (RMSE) than OLS+SEVM. 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 19, 20, 26, 36 Total P (63) 
